Jabuticaba (Myrciaria cauliflora. Mart) is a highly perishable fruit native to Brazil, which is consumed both fresh and industrially processed in the form of juices, jams, wines and distilled liqueurs. These processing generate large amount of waste byproducts, which represent approximately 50% of the fruit weight. The by-products are of interest for obtaining valuable bioactive compounds that could be used as nutraceuticals or functional ingredients. In this study, fermented and non-fermented jabuticaba pomaces were studied regarding their hydrophilic and lipophilic compounds, 
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2 =0.999) and citric acid (y=1×10 6 x + 16276; R 2 =1). The results were expressed in mg per 100 g of dry weight.
Phenolic compounds non-anthocyanins.
Phenolic compounds were extracted, from jabuticaba pomaces, twice in methanol:water (80:20, v/v) at 25 ºC and 150 rpm for 1 h and then filtered through Whatman paper. The combined extracts were evaporated at 35 ºC under reduced pressure (Büchi R-210, Flawil, Switzerland) and lyophilized (FreeZone 4.5, Labconco, Kansas, USA). Afterwards, 10 mg of each lyophilized extract was re-dissolved in 2 mL of 20% aqueous methanol and filtered through a 0.22-µm disposable LC filter disk for subsequent HPLC analysis.
Chromatographic analyses were carried out on a Spherisorb S3 ODS-2 C 18 column (3 µm, 4.6 × 150 mm, Waters, Milford, MA, EUA) thermostatted at 35 °C. The mobile phase consisted of two solvents: (A) 0.1% formic acid in water and (B) acetonitrile, using the following gradient: 15% B for 5 min, 15-20% B over 5 min, 20-25% B over 10 min, 25-35% B over 10 min, 35-50% B for 10 min. Then, the column was reequilibrated with a flow rate of 0.5 mL/min and the samples were injected at a volume of 100 µL. Spectral data for all peaks were recorded at 280, 330 and 370 nm, as preferred wavelengths. The HPLC-DAD-MS/ESI analyses were carried out using a Hewlett-Packard 1100 series chromatograph (Hewlett-Packard 1100, Agilent
Technologies, Santa Clara, CA, US) equipped with a diode-array detector (PDA) and mass detector (API 3200 Qtrap, Applied Biosystems, Darmstadt, Germany) connected to the HPLC system via the PDA cell outlet. The HPLC consisted of a quaternary pump, an autosampler, a degasser and a photodiode-array detector. The HPLC system was controlled by HP Chem Station (rev. A.05.04). The mass detector was a triple quadrupole ion trap spectrometer equipped with an ESI source and controlled by the 8 Analyst 5.1 software. Air (zero grade) served as the nebulizer gas (30 psi) and turbo gas for solvent drying (400 ºC, 40 psi). Nitrogen served as the curtain (20 psi) and a medium collision gas was used. The quadrupols were set at unit resolution. The ion spray voltage was set at -4500V in the negative mode. The mass spectra (MS) detector was programmed for recording in two consecutive modes: Enhanced MS (EMS, employed to show full scan spectra) and enhanced product ion (EPI, fragmentation pattern of the parent ion(s) in the previous scan) analysis. Settings used for EMS and EPI were: declustering potential -45 V and -50 V; entrance potential -6 V; collision energy -10V and -25V, respectively. Spectras were recorded in negative ion mode between m/z 100 and 1700. The phenolic compounds were identified by comparing their , was constructed based on the UV signal. For the identified phenolic compounds, for which a commercial standard was not available, the quantification was performed through the calibration curve of another compound from the same phenolic group. The quantification of peaks 3 and 11 were obtained using the calibration curves of gallic acid and quercetin-3-O-glucoside, respectively. For quantification of the remaining compounds, an ellagic acid calibration curve was used.
The results were expressed as mg per g of extract.
2.3.4. Anthocyanins. Each sample was extracted twice in methanol containing 0.5% trifluoroacetic acid (TFA) at 25 ºC and 150 rpm for 1 h, and filtered through Whatman paper. The combined extracts were evaporated at 35 ºC under reduced pressure, in order to remove the methanol, and re-dissolved them in water. Each sample was further purified by depositing the dissolved extract onto a C-18 SepPak® Vac 3 cc cartridge (Phenomenex), previously activated, and anthocyanins were further eluted with 5 mL of methanol containing 0.1% TFA. The extract was concentrated under vacuum, redissolved in 2 mL of 20% aqueous methanol and filtered through a 0.22-µm disposable LC filter disk for HPLC analysis.
Anthocyanins were determined using the HPLC equipment described above for the phenolic compounds non-anthocyanins and as previously described by Bastos et al. B for 5 min, at a flow rate of 0.5 mL/min. Double detection was carried out as mentioned above and the spectral data for all peaks was recorded at 520 nm, as the preferred wavelength. The MS conditions were: nebulizer gas, 40 psi; turbo gas, 600 ºC and 50 psi; curtain nitrogen, 100 psi; collision gas, high. The quadrupols were set at unit resolution. The ion spray voltage was set at 5000V in the positive mode. The EMS and EPI settings were: declustering potential -41 V; entrance potential -7.5 V; collision energy -10V. Spectras were recorded in positive ion mode between m/z 100 and 1000. programmed for excitation at 290 nm and emission at 330 nm. Their identification was performed by chromatographic comparisons with commercial standards, while the quantification was based on the fluorescence signal response of each standard, using the IS (tocol) method and by using calibration curves obtained from commercial standards of each compound. The results were expressed in mg per 100 g of sample on dry weight basis.
Total fat and fatty acids.
Fatty acids were determined, after a trans-esterification process, by gas-liquid chromatography with flame ionization detection (GC-FID; DANI model GC 1000 instrument, Contone, Switzerland) as previously described by Morales, et al. (2012) . Fatty acids identification were made by comparing the relative retention times of FAME peaks from samples with commercial standards at a concentration of 10 mg/mL. The results were recorded and processed using Clarity Software (DataApex, Prague, The Czech Republic) and expressed as relative percentage of each fatty acid. 
Antioxidant assays.
The in vitro antioxidant activity assays were performed following the previously described methodology by Morales et al. (2015) . The sample concentrations providing 50% of antioxidant activity or 0.5 of absorbance (EC 50 ), were calculated from the graphs of antioxidant activity percentages (DPPH, β-carotene/linoleate and TBARS assays) or absorbance at 690 nm (reducing power assay) against sample concentrations. The commercial standard trolox was used as positive control.
DPPH radical-scavenging activity was performed using an ELX800 Microplate Reader analysis. The reduction of the DPPH radical was determined by measuring the absorbance at 515 nm.
In the evaluation of reducing power assay, different concentrations of the methanolic extracts (0.5 ml) were mixed with sodium phosphate buffer (200 mmol/l, pH 6.6, 0.5 ml) and potassium ferricyanide (1% w/v, 0.5 ml). The mixtures were incubated at 50 °C for 20 min, and trichloroacetic acid (10% w/v, 0.5 ml) was added. Then, 0.8 ml of the mixtures, deionised water (0.8 ml) and ferric chloride (0.1% w/v, 0.16 ml) were poured in the 48-wells and the absorbance was measured at 690 nm in the Microplate Reader.
For Inhibition of β-carotene bleaching assay, a solution of β-carotene was prepared by dissolving β-carotene (2 mg) in chloroform (10 mL). Two millilitres of the solution were pipetted into a round-bottom flask. After the chloroform was removed at 40 °C under vacuum, linoleic acid (40 mg), Tween 80 emulsifier (400 mg) and distilled water (100 mL) were added to the flask under vigorous shaking. Aliquots (4.8 mL) of the emulsion were transferred into test tubes containing different concentrations of the extracts (0.2 mL). The tubes were shaken and incubated at 50 °C in a water bath for 120
minutes. Absorbance at 470 nm was measured at zero time (as soon as the emulsion was added to each tube) and after 120 minutes.
Statistical analysis
All assays were carry out in triplicate; the results are expressed as mean values and standard deviation (SD). Each analyzed parameter was compared by means of a Student's t-test to determine the significant difference between samples, with α = 0.05.
This statistical treatment was carried out using SPSS v. 22.0 program.
Results and discussion

Chemical compounds in jabuticaba by-products
Hydrophilic compounds
The soluble sugars and organic acids in the jabuticaba by-products, in the form of nonfermented and fermented pomaces, are shown in Table 1 . Results showed that soluble sugars were identified only in the non-fermented pomace, since alcoholic fermentation transforms all soluble sugars in alcoholic derivatives (Beliz, Grosh & Schieberle, 2009 ).
In the non-fermented jabuticaba pomace, fructose and glucose were the major soluble sugars with values around 3 g/100 dw, while sucrose was present in minor amount (0.2 g/100 g). However, Leite et al. (2011) reported higher sucrose concentration (18.09 g/100 g) in depulping residue of jabuticaba fruit (peel by-product). Since, jabuticaba pomace contained the seeds and pulp, beside the skin (peel), of the jabuticaba fruit, this difference in composition would account for such observed difference. Regarding organic acids, oxalic, quinic, malic, shikimic and citric acids were quantified in both the non-fermented and fermented pomaces. Citric acid was the major organic acid with values of 14.5 and 13 mg/100 g dw in the non-fermented and fermented pomaces, respectively. Similarly, citric acid was also the predominant organic acid in fermented beverages of jabuticaba berry (de Sá et al. 2014 ).
Fourteen individual phenolic compounds (ten gallic or ellagic acid/HHDP derivatives, one flavonol and three anthocyanins) were detected and tentatively identified in the methanolic extract of the non-fermented and fermented jabuticaba pomaces ( Table 2) . Peaks 12-14 corresponded to anthocyanins. Compounds 12 and 13 were identified as delphinidin-3-O-glucoside and cyanidin-3-O-glucoside, respectively, by comparison of their chromatographic characteristics and absorption, and mass spectra, with our library data. These compounds were previously reported in hydromethanolic extracts of jabuticaba fruits (Wu et al. 2012; Wu et al. 2013b ) and fruit peels (Leite et al. 2011; Inada et al. 2015) . However, Inada et al. (2015) failed to detect delphinidin-3-Oglucoside in the jabuticaba fruit's pomace. The fermented jabuticaba pomace presented slightly higher amount of phenolic compounds than the non-fermented sample. The main phenolic compound present in the fermented pomace was HHDP-galloyl-glucose (peak 6), while in the non-fermented pomace was digalloyl-glucose (peak 3). Peak 4 was not detected in the non-fermented pomace, suggesting that it was produced during the fermentation process from other ellagic acid derivatives. Table 3 shows fat and fatty acids profile of the analysed the non-fermented and fermented jabuticaba pomaces. The total fat content in the fermented pomace was slightly higher than the non-fermented sample. Moreover, the total fat content values in the non-fermented and fermented jabuticaba pomaces were somehow comparable to the ranges on fat content reported for the whole fruit (0.1 to 1.8 g/100 g; Leite-Legatti et al. 2012; Inada et al. 2015) , pomace fraction (0.2 to 0.63 g/100 g; Gurak et al. 2014; Inada et al. 2015) and peel by-product (0.6 to 1.72 g/100 g; Leite-Legatti et al. 2012; Gurak et al. 2014; Inada et al. 2015) . However, to the authors best of knowledge, this is this is the first time that the fatty acids and tocopherols profiles are reported for jabuticaba, and particularly on its non-fermented and fermented pomaces. Saturated fatty acids (SFA)
Lipophilic bioactive compounds
were the predominant lipid fraction in both non-fermented and fermented pomaces, followed by polyunsaturated fatty acids (PUFA) fraction. The monounsaturated fatty acids (MUFA) represented the minor fatty acid fraction. Similar percentages of each SFA, MUFA and PUFA were determined in the two types of pomace (Table 3) .
Palmitic acid (C16:0) was the major SFA, with 34% and 31% in the non-fermented and fermented pomaces, respectively; oleic acid (C18:1) was the major MUFA in the nonfermented pomace, while palmitoleic acid (C16:1) was the predominant MUFA in the fermented pomace. As for PUFA, the major fatty acid was linoleic acid (C18:2) with 33% in both types of pomace.
The total tocopherols content ( Table 3) was similar in the non-fermented and fermented pomaces. The isoforms α, β, γ and δ-tocopherol were identified in both by-products, being α-tocopherol the majority isoform in the non-fermented and fermented pomaces.
The obtained results indicated that the fermentation process did not extensively affect the content and distribution of lipophilic bioactive compounds. It also demonstrated, that both jabuticaba by-products are good sources of those compounds.
Antioxidant properties of non-fermented and fermented jabuticaba pomaces
The antioxidant capacity of the non-fermented and fermented jabuticaba pomace extracts was evaluated by DPPH radical scavenging ability, reducing power of Fe 3+ into Fe 2+ , and inhibition of lipid peroxidation using the β-carotene-linoleate model system ( , and compared them to the whole fruit (6 mg GAE/100 g; 7.2 mmol Fe 2+ /100 g; 43.5 mmol Trolox/100 g and 36.3 Trolox/100 g, respectively), highlighting the antioxidant potential of those by-products.
Conclusions
The results of the present study revealed that non-fermented and fermented jabuticaba pomaces represent a rich source of bioactive compounds, such as tocopherols, PUFA and phenolic compounds, with high antioxidant potential. Therefore, the jabuticaba pomaces may be a suitable option, to be added as functional ingredients, in the fabrication of human foods and animal feed with the subsequent reduction of waste from the industrial processing of jabuticaba fruits into juice and fermented beverages. 
